In this paper we introduce some new generalized double sequence spaces by using a double Orlicz function. We also examine some properties of these double sequence spaces.
Introduction
The sequence spaces are generalized in many directions by different mathematicians. The single sequence spaces studied by Esi [5] , Esi and Et [9] , Savaş [2] , and many others, also the double sequence spaces studied by Esi [10] , Savaş and Patterson [3] , Tripathy [7] and many others for more details.
The Orlicz function has been founded by Prof. Wlayshaw Roman Orlicz from Poland and carried his name, so he was constructed the Orlicz space [6] . Throughout the paper ( , ) = � , , , � for all , ∈ ℕ a double infinite array of elements � , , , �, when = � , �, = � , �.
Basic definitions and symbols
Let us define the ℕ-function ( , ) in the term of a double sequence spaces such that 1 , 2 are Orlicz functions which is continuous, non-decreasing, even, convex and satisfies the following conditions
Lindenstrauss and Tzafriri [8] used the idea of Orlicz function to construct the Orlicz sequence space, for that idea we will construct a double sequence space as follows:
for some > 0
�
The space 2 with the norm 
provided that given > 0, there exists ∈ ℕ such that |( , − ℓ 1 , , − ℓ 2 )| < whenever , > . We shall describe such an , more briefly as "P-convergent".
Definition.2.3. Let = � , �, = � , � be a double sequences. We say that ( , ) = � , , , � be a bounded, if there exists a positive number such that �( , , , )� < for all , .
Definition.[14]
The four dimensional matrix = ( , , , ) is said to be -regular if it maps every bounded -convergent sequences into a -convergent sequence with the same -limit.
Lemma [12, 13] , the four dimensional matrix is -regular if and only if
, , , = 0 for each and ;
= 0, for each ;
is −convergent; 6 : There exists finite positive integers and such that ∑ � , , , � < .
, > Let ( , ) = ( 1 ( ), 2 ( )) be a double Orlicz function, and ( , ) = � , , , �, be a double infinite array of elements � , , , �, where = � , �, = � , �, so let = � , � be a factorable double sequence of positive real numbers and = � , , , � be a nonnegative -regular summability matrix method. We now define the following double sequence spaces:
When = ( , 1,1), we have the following double sequence spaces
for some > 0 and
The double sequence spaces 2 ( , , ), 0 2 ( , , ) and ∞ 2 ( , , ) are generalization of the double sequence spaces 2 ( , ), 0 2 ( , ) and ∞ 2 ( , ) respectively.
When ( ) = , ( ) = and ( , ) = ( , ), we have the following sequence spaces:
for some > 0 �, 
According the definition of a double Orlicz function, we get the following:
A double Orlicz function satisfies the ∆ 2 −condition for all values of 1 , 2 , if there exists a constant > 0, such that 1 (2 1 
We know that when be an Orlicz function the sequence spaces ( , ), 0 ( , ) and ∞ ( , ) were defined by Parashar and Choudhary [4] and generalized by Esi [1] 
Main results
Theorem.3.1. Let = ( , ) be bounded. The classes of sequences 2 ( , , ), 0 2 ( , , ) and ∞ 2 ( , , ) are liner spaces over the set of complex numbers ℂ 2 .
Proof. Let = � , � and = ( , ) ∈ 2 0 ( , 1 , ), = � , � and = � , � ∈ 2 0 ( , 2 , ), and consequently ( , ) = � , , , �, ( , ) = � , , , � ∈ 0 2 ( , , ) and let , ∈ ℂ. Then there exists some positive
and
Define 3 = (2| | 1 , 2| | 2 ). Since 1 , 2 are non-decreasing and convex so is , where
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Which implies that � + , + � ∈ 0 2 ( , , ).
Similarly we can prove that 2 ( , , ) and ∞ 2 ( , , ) are linear spaces. ∎ Theorem.3.2. Let be a nonnegative -regular summability matrix method and be a double Orlicz function which satisfies ∆ 2 -condition. Then 1) 0 2 ( , ) ⊂ 0 2 ( , , ), where 0 2 ( , ) = (2 0 ( , ),2 0 ( , )),
where 0 < = , ≤ , = ℎ < ∞.
Let > 0 and choose with 0 < < 1 such that 
